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(54) SLIDING LOCK FOR BREAK-DOWN SPOOL

(57)  Alocking system for a spool comprises:

a barrel comprising a first longitudinal end and a second
longitudinal end, wherein atleast the first longitudinal end
comprises at least one barrel detent;

a first flange removably affixable to the first longitudinal
end of the barrel, wherein the first flange comprises at
least one receiving location for a sliding lock, the receiv-
ing location comprising:

atleast one flange detent, wherein the atleast one flange
detent is aligned with the at least one barrel detent to
form at least one track; and

atleastone sidewall having atleast one recessed portion;
and

a sliding lock comprising:

Fig. 1

a body portion comprising a proximate end, a distal end,
two sides, an outer surface and an inner surface;

at least one rail disposed on the inner surface of the body
portion, wherein the at least one rail is slidable in the at
least one track;

at least one flexible arm, wherein the at least one arm
initiates near the proximate end of the body portion and
extends adjacent to one of the sides of the body portion,
toward the distal end of the body portion; and

at least one catch disposed on the at least one arm,
wherein the catch is configured to slidably move into the
at least one recessed portion of the flange receiving lo-
cation and is restricted from moving out of the at least
one recessed portion.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Patent
Application No. 17/190,136, filed on March 2, 2021; the
contents of which are incorporated by reference herein
in their entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to systems and
methods for the assembly of industrial break-down
spools.

BACKGROUND OF THE DISCLOSURE

[0003] The present disclosure relates generally to in-
dustrial break-down spools and methods of assembling
and disassembling such spools. Industrial break-down
spools often have two flanges and a barrel which con-
nects the flanges. Industrial materials such as wire, ca-
ble, tubing, rope, yarn, or the like may be wound onto the
barrel of the spool. The spools can be taken apart (i.e.
the flanges removed from the barrel) during shipping or
after use, for example, to conserve space and minimize
shipping costs.

[0004] Typically, the flanges and barrel of an industrial
spool twist and lock together with integral holding snaps
on the flange that are very stiff in order to maintain the
barrel/flange connection during winding and unwinding.
To remove the flanges from the barrel, a user must lift
the snaps that lock the spool parts together, often using
a specialized tool to pry the snap away from the barrel
because the force required to lift the snaps is greater
than can be achieved manually with a finger. This is un-
desirable because users generally prefer to avoid pur-
chasing, managing, and using special tools where pos-
sible. In addition, if the snap is damaged or destroyed
during use, lifting with the tool, shipment, or the like, the
entire flange must be discarded and replaced. The spool
may be unusable in such condition.

[0005] Through ingenuity and hard work, the inventors
have developed a sliding lock for engaging and maintain-
ing an industrial breakdown spool in a locked position.
The sliding lock is easily engaged and disengaged with-
out the use of any tool and can be stored within the flange
construction when not in use. In addition, extra sliding
locks can be stowed within the flange in case of failure,
damage, or destruction of a sliding lock. In such case,
the flange does not need to be discarded or replaced -
merely the lock itself is replaced.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] In an embodiment, the invention comprises a
locking system for a spool comprising a barrel comprising
a first longitudinal end and a second longitudinal end,
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wherein at least the first longitudinal end comprises at
least one barrel detent; a first flange removably affixable
to the first longitudinal end of the barrel, wherein the first
flange comprises at least one receiving location for a slid-
ing lock, the receiving location comprising: at least one
flange detent, wherein the at least one flange detent is
aligned with the at least one barrel detent to form at least
one track; and at least one sidewall having at least one
recessed portion; and a sliding lock comprising: a body
portion comprising a proximate end, a distal end, two
sides, an outer surface and an inner surface; at leastone
rail disposed on the inner surface of the body portion,
wherein the at least one rail is slidable in the at least one
track; at least one flexible arm, wherein the at least one
arm initiates near the proximate end of the body portion
and extends adjacent to one of the sides of the body
portion, toward the distal end of the body portion; and at
least one catch disposed on the atleast one arm, wherein
the catch is configured to slidably move into the at least
one recessed portion of the flange receiving location and
is restricted from moving out of the at least one recessed
portion.

[0007] In another embodiment, the invention compris-
es alocking system for a spool comprising: a barrel com-
prising a first longitudinal end and a second longitudinal
end, wherein at least the first longitudinal end comprises
at least one barrel detent; a first flange removably affix-
able to the first longitudinal end of the barrel, wherein the
first flange comprises at least one receiving location for
a sliding lock, the receiving location comprising: at least
one flange detent, wherein the at least one flange detent
is aligned with the at least one barrel detent to form at
least one track; and at least one sidewall having at least
one recessed portion; and a sliding lock comprising: a
body portion comprising a proximate end, a distal end,
two sides, an outer surface and an inner surface; at least
one rail disposed on the inner surface of the body portion,
wherein the at least one rail is slidable in the at least one
track; at least one flexible arm, wherein the at least one
arm initiates near the proximate end of the body portion
and extends adjacent to one of the sides of the body
portion, toward the distal end of the body portion; and at
least one catch disposed on the atleast one arm; wherein
the locking system comprises: a first locked position
wherein the at least one rail is positioned in the at least
one track and the at least one catch is positioned within
the atleast one recessed portion; and a second unlocked
position wherein the at least one rail is not positioned
within the at least one barrel detent and the catch is not
positioned within the recessed portion.

[0008] In yet another embodiment, the invention com-
prises a method for locking and unlocking a spool com-
prising: providing a barrel comprising a first longitudinal
end and a second longitudinal end, wherein at least the
firstlongitudinal end comprises at least one barrel detent;
providing a first flange comprising at least one receiving
location for a sliding lock, the receiving location compris-
ing at least one flange detent and at least one sidewall
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having at least one recessed portion; removably affixing
the first flange to the first longitudinal end of the barrel;
aligning the at least one barrel detent with the at least
one flange detent to form at least one track; providing a
sliding lock comprising: a body portion comprising a prox-
imate end, a distal end, two sides, an outer surface and
an inner surface; at least one rail disposed on the inner
surface of the body portion; at least one flexible arm,
wherein the at least one arm initiates near the proximate
end of the body portion and extends adjacent to one of
the sides of the body portion, toward the distal end of the
body portion; and at least one catch disposed on the at
least one arm; slidably engaging the at least one rail with
the at least one track; and sliding the sliding lock into a
first locked position wherein the at least one rail is posi-
tioned in the at least one track within the at least one
barrel detentand the atleast one catch is positioned with-
in the at least one recessed portion; or sliding the sliding
lock into a second unlocked position wherein the at least
one rail is not positioned within the at least one barrel
detent and the catch is not positioned within the recessed
portion.

[0009] Further, the invention is directed to a locking
system for a spool comprising: a barrel comprising a first
longitudinal end and a second longitudinal end, wherein
at least the first longitudinal end comprises at least one
barrel detent; a first flange removably affixable to the first
longitudinal end of the barrel, wherein the first flange
comprises at least one receiving location for a sliding
lock, the receiving location comprising: at least one
flange detent, wherein the at least one flange detent is
aligned with the at least one barrel detent to form at least
one track; and at least one sidewall having at least one
recessed portion; and a sliding lock comprising: a body
portion comprising a proximate end, a distal end, two
sides, an outer surface and an inner surface; atleast one
rail disposed on the inner surface of the body portion,
wherein the at least one rail is slidable in the at least one
track; at least one flexible arm, wherein the at least one
arm initiates near the proximate end of the body portion
and extends adjacent to one of the sides of the body
portion, toward the distal end of the body portion; at least
one catch disposed on the at least one arm, wherein the
catch is configured to slidably move into the at least one
recessed portion of the flange receiving location and is
restricted from moving out of the at least one recessed
portion; a retaining portion extending from the distal end
of the sliding lock, opposite the proximate end, wherein
the retaining portion is configured to snap-fit onto a por-
tion of a rib of the flange; and a lip extending from the
proximate end of the sliding lock, opposite the distal end,
wherein the lip is configured to engage with the flange
within the receiving location.

[0010] In an embodiment, the sliding lock of the inven-
tion engages with an industrial spool flange and barrel.
In the locked position, the sliding lock prevents the flange
from rotating on the barrel and prevents disassembly of
the spool. In an embodiment, the sliding lock has two
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rails that slide into detents in the flange and barrel, pre-
venting flange rotation on the barrel. The sliding lock is
removable and replaceable, without the need to replace
the entire flange or barrel. The sliding lock is snap-fit into
the flange and/or barrel in an embodiment, utilizing flex-
ing arms and catches that lock it into place. The sliding
lock can be engaged by sliding the lock radially inward
(locked), with reference to the flange, and disengaged
by squeezing the arms and sliding the lock radially out-
ward (unlocked).

[0011] Depending on various factors, such as how
heavy the wound media is, the industrial spool and sliding
lock system may be configured for assembly in various
ways, such as, for example, a flange comprising: (1) one
sliding lock and no snaps (also referred to herein as lock-
ing tabs or flexible tabs); (2) one sliding lock in conjunc-
tion with a snap; or (3) two sliding locks and no snaps. If
a snap is utilized, the snap may serve as a visual aid,
making it easier to align the flange onto the barrel. Addi-
tionally, when the sliding lock is removed from the flange,
there is a direct line of sight to the detents on the barrel,
making it easier to align the flange to the barrel.

[0012] Other features of the present invention and
combinations of features will become apparent from the
detailed description to follow, taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING(S)

[0013] For the purpose of illustrating the invention, the
drawings show forms that are presently preferred. It
should be understood that the invention is not limited to
the precise arrangements and instrumentalities shown
in the drawings.

FIG. 1 shows a perspective view of an embodiment
of a spool having features contemplated by the
present invention.

FIG. 2 shows an exploded perspective view of the
spool of FIG. 1.

FIG. 3 shows a partial cross-sectional view of a por-
tion of the spool of FIGS. 1 and 2.

FIG. 4 shows a cross-sectional view of a portion of
the connection between the flange and barrel of the
spool of FIGS. 1-3.

FIG. 5 shows a partial perspective view of an outside
surface of a flange portion of the spool of FIGS. 1-3.

FIG. 6 shows a cross-sectional view at a different
radial location than that taken in FIG. 5, with the
present view showing a further portion of the con-
nection between the flange and barrel portions of the
spool of FIGS. 1-4.
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FIGS. 7A - 7B show perspective views of embodi-
ments of a barrel portion of a spool.

FIG. 8 shows an enlarged elevation view of a portion
of an end of the barrel shown in FIG. 7.

FIG. 9 shows a plan view of an embodiment of a
flange portion of a spool, the flange contemplated to
mate with the barrel shown in FIGS. 7 and 8.

FIG. 10 shows a partial perspective view of the flange
shown in FIG. 9.

FIG. 11 shows a cross sectional view of a portion of
theflange of FIGS. 8and9, as taken along line 11-11.

FIG. 12 shows a perspective view of a flange and
barrel with a sliding lock system in an embodiment
of the invention.

FIGS. 13A-13B show a close-up view of a sliding
lock system in an embodiment of the invention.

FIGS. 14A-14B show a close-up view of a sliding
lock system in an embodiment of the invention.

FIG. 15 shows a close-up view of a flange and barrel
in an embodiment of the invention.

FIGS. 16A-16D show a sliding lock systemin an em-
bodiment of the invention.

FIG. 17 shows a close-up view of a flange and
stowed sliding lock in an embodiment of the inven-
tion.

FIG. 18 shows a close-up view of a stowing location
for a sliding lock on a flange, in an embodiment of
the invention.

FIG. 19 shows a close-up view of a flange and
stowed sliding lock in an embodiment of the inven-
tion.

FIG. 20 illustrates an alternate embodiment of the
sliding lock in a locked configuration in an embodi-
ment of the invention.

FIG. 21 illustrates the sliding lock of FIG. 20 in an
unlocked configuration in an embodiment of the in-
vention.

FIGS. 22A - 22D comprise various views (top, bot-
tom, rear, front) of the sliding lock of FIG. 20 in an
embodiment of the invention.

FIG. 23 illustrates a view of the flange location for
insertion of the sliding lock of the invention, in an
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embodiment.

FIG. 24 illustrates the inner surface of the flange,
nearest the barrel, with the sliding lock of FIG. 20 in
a locked configuration in an embodiment of the in-
vention.

FIG. 25 illustrates the outer side of the flange with
the sliding lock of FIG. 20 in a locked configuration
in an embodiment of the invention.

FIG. 26 illustrates the outer side of the flange with
the sliding lock of FIG. 20 in an unlocked configura-
tion in an embodiment of the invention.

FIG. 27 illustrates an isolated view of the rails of the
sliding lock, in an embodiment of the invention.

FIGS. 28-29 illustrate a method of insertion or re-
traction of the sliding lock of FIG. 20 from the flange,
in an embodiment of the invention.

FIG. 30 illustrates the sliding lock of FIG. 20 in a
stowed position along the edge of a flange, in an
embodiment of the invention.

FIG. 31 illustrates a view of the barrel, flange, and
sliding lock in an unlocked configuration, in an em-
bodiment of the invention.

FIG. 32 illustrates a view of the barrel, flange, and
sliding lock in a locked configuration, in an embodi-
ment of the invention.

FIG. 33 illustrates the barrel and sliding lock in an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0014] The present invention relates to a breakdown
spool of the type having a barrel and at least one flange
formed separately from the barrel. The barrel is defined
by alongitudinal axis, a substantially annular winding sur-
face surrounding the longitudinal axis, and an insertion
section formed on at least one axial end of the barrel. In
one aspect of the present invention, the insertion section
includes an annular ring spaced from the axial end of the
barrel and projecting radially from the winding surface.
The flange includes a support surface and a receiving
channel formed within the support surface. The receiving
channel is provided for receiving the insertion section of
the barrel to form the completed spool. The receiving
channel includes a first portion for receipt of the axial end
of the barrel and a second portion for receiving the an-
nular ring of the insertion section. The second portion of
the channel is recessed within the support surface such
that the annular ring mates with and aligns, preferably
flush, with the support surface on the flange upon inser-
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tion of the axial end of the barrel into the receiving chan-
nel.

[0015] The barrel and/or flange(s) may comprise inte-
grally molded thermoplastic material and the barrel may
be substantially centrally hollow, the hollow portion de-
fined by an inside wall of the winding surface. In a further
aspect of the flange, the receiving channel within the
flange may include an internal support wall, positioned
to fit within the portion of the central hollow at the insertion
section. The internal support wall may be formed at an
inwardly directed acute angle with respect to the inside
wall of the barrel when the insertion section of the barrel
is secured within the receiving channel. The angle of the
support wall preferably creates a space between a por-
tion of the support wall and the inside wall of the barrel.
In addition, a plurality of support tabs may be formed
inwardly of the support wall for structurally stiffening the
support wall.

[0016] In a further aspect of the spool, the receiving
channel may include an outer wall formed at an acute
angle with respect to the longitudinal axis of the barrel
when the insertion section of the barrel is secured within
the receiving channel. The barrel also includes an exten-
sion foot directed radially outward from the insertion sec-
tion adjacent the axial end. The foot portion is located on
the barrel axially outward of the annular ring. The foot
preferably engages the outer wall of the receiving chan-
nel when the insertion end of the barrel is secured within
the receiving channel. The fixing means portion of the
locking mechanism may be formed atleast partially within
the foot on the barrel end, with the foot forming the notch
for receipt of the protrusion on the end of the flexible tab.
[0017] In a further aspect of the spool, a plurality of
spaced extension feet are provided, with each foot pref-
erably forming a radial projection on the outer surface of
the axial end of the barrel. Each extension foot projection
is contemplated to fit within the space created by the
projections within the receiving channel. Upon radial ro-
tation of the barrel within the receiving channel, the pro-
jections and protrusions are contemplated to overlap
and, in an embodiment, axially lock the barrel within the
receiving channel. In other embodiments which will be
described herein, at least one sliding lock is utilized to
lock the barrel within the receiving channel.

[0018] Other features of the present invention and
combinations of features will become apparent from the
detailed description to follow, taken in conjunction with
the accompanying drawings.

[0019] Referring to the figures, where like numerals
identify like elements, there is shown an embodiment of
a breakdown spool designated by the numeral 10. As
generally shown in FIG. 1, the spool 10 is comprised of
a barrel 12 and one or more flanges 14. Two flanges 14
are shown in the figures, although a functional winding
spool may include only a single flange, if desired. The
barrel 12 as shown is defined by an annular winding sur-
face 16, which is generally formed about a longitudinal
axis 18. The flanges 14 include a support surface 20 di-
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rected inwardly towards the winding surface 16 of the
barrel 12 and a second support surface 21 directed out-
wardly away from the winding surface 16 of the barrel
12. The winding surface 16 and the support surface(s)
20 form engagement surfaces for the elongate material
(not shown) to be wound on the spool 10.

[0020] InFIG. 2, the spool 10 is shown with its constit-
uent parts being separated. As illustrated, the barrel 12
includes an insertion section 22 on each longitudinal end
24. Formed within the support surface 20 of each flange
14 is a receiving channel 26 having a generally circular
form. The connection of one of the flanges to one end of
the barrel is described below. It should be understood
that in a two-flange construction, each flange will be
formed in a similar fashion, as will each end of the barrel.
In addition, the barrel structure is contemplated to be
integrally molded. Similarly, the structure of the flange
preferably has an integrally molded construction.
[0021] In FIG. 3, there is shown the interaction of the
insertion section 22 on the axial end 24 of the barrel 12
with the receiving channel 26 of the flange 14. The barrel
12 is shown in section with the winding surface 16 direct-
ed radially outward and surrounding the longitudinal axis
18. The inner portions of the barrel 12 define a cylindrical
central hollow having an inner wall 28 that is preferably
cylindrical. The circular channel 26 as shown includes
an inner support wall 30 that is spaced radially inward
from an outerwall 32. As detailed further below, the space
between the inner wall 30 and the outer wall 32 is formed
to receive the insertion section 22 of the axial end 24 of
the barrel 12. Stiffening ribs 34 are provided radially in-
ward of the inner wall 30, with the remaining portion of
the recess being open. As shown on the rear portion of
the flange (opposite of the support surface), a plurality
of ribs are provided to strengthen the flange. In addition,
various holes or openings are provided in the wall of the
central portion of the flange. These openings may provide
for engagement by a drive means for the spool and grip-
ping holes for handling the spool during use and assem-
bly.

[0022] The insertion section 22 of the barrel 12 in-
cludes an axial end portion 36 and an annular ring 38
that projects radially outward from the winding surface
16 of the barrel 12. The axial end portion 36 fits within
the channel 26 and is positioned between the inner sup-
port wall 30 and the outer wall 32. The annual ring 38 is
spaced from the axial end 36 of the barrel 12 and mates
with support surface 20 of the flange 14.

[0023] A cross sectional view of the relative positioning
of the insertion section 22 of the barrel 12 within the re-
ceiving channel 26 is shown in FIG. 4. The axial end 36
of the insertion section 22 is positioned within the channel
26 between the inner support wall 30 and the outer wall
32. An outwardly directed barrel tab or foot 40 is formed
on the axial end 36 and projects from the barrel surface
16. As shown in FIG. 2, multiple feet 40 are provided
around the circumference of the end of the barrel 12.
Each foot 40 is provided at a spaced location.
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[0024] As shown in FIG. 4, a space is preferably pro-
vided between the inner support wall 30 and the inner
wall 28 of the barrel 12. This space is created in part by
the inward tapering 42 of the inner support wall 30 relative
to the inner barrel wall 28, which is preferably parallel to
and concentric with the longitudinal axis 18. The outer
wall 32 of the receiving channel 26 as shown is angled
44 relative to the barrel wall 16 and thus the longitudinal
axis 18 of the barrel 12. The angle 44 of the outer wall
32 may be in the range of 10 to 15 degrees, relative to a
line parallel to the longitudinal axis (18), and may be
greater than the taper 42 of the inner support wall 30.
[0025] The radial projection of the ring 38 is contem-
plated to be greater than the projection of the foot 40 from
the barrel surface 16. The top surface 46 of the ring 38
is aligned to be flush with the support surface 20 of the
flange 14, creating a continuous surface. The projected
tip 60 of the ring 38 conforms to a receiving edge 62 of
the outer wall 32 of the receiving channel 26. The mating
of the ring tip 60 with the receiving edge 62 provides axial
support for the ring 38. Below the ring 38 is created an
engagement space 50. In the cross section of FIG. 4, the
engagement space 50 is further refined by the position
of the projecting foot 40.

[0026] InFIG.5, thereis shown an optional locking tab
48 formed as part of the body of the flange 14. The locking
tab 48 is formed within an opening 51 within the wall of
the flange 14. The tab 48 is cantilevered from a fixed
base 54 and contemplated to be flexible, such thata head
portion 52 is moveable away from the normal plane of
the tab 48. The tab 48 forms a portion of an optional
locking mechanism for the barrel 12 and flange 14 by
engaging means within the end of the barrel 12 to fix the
radial position of the barrel 12 within the receiving chan-
nel 26.

[0027] In FIG. 6, the tab 48 is shown in cross section
with the head portion 52 engaged within a notch 56
formed on the bottom surface of a foot 40 on the end of
the barrel 12. The notch 56 is contemplated to have de-
fined sidewalls (not shown) such that the tab head 52 is
engaged on all sides. The engagement of the head 52
of the tab 48 within the notch 56 on the foot portion 40,
resulting from the spring force of the tab 48 and the shape
of the head portion 52 and notch 56, preferably resists
rotational movement between the barrel 12 and the
flange 14.

[0028] Asshownin FIG. 6, aradially inward protrusion
or flange tab 58 is formed on the outer wall 32 of the
receiving channel 26. The flange tab 58 fits within the
space 50 (see also FIG. 4) between the ring 38 and the
foot 40 on the axial end 36 of the barrel 12. The combi-
nation of foot 40 and tab 58 forms a part of an optional
locking mechanism for the barrel 12 and the flange 14.
The overlap of the foot 40 with the tab member 58 of the
insertion section 22 within the channel 26 axially secures
the barrel 12 with the flange 14.

[0029] As shown in the exploded view of FIG. 2, a
number of inwardly directed tabs 58 are formed within
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the channel 26. The tabs 58 are contemplated to be equi-
distantly spaced around the outer wall 32 in the channel
26. The barrel 12 is provided with a corresponding
number of feet 40 that are also spaced around the pe-
rimeter of the axial end 36 of the barrel. The spacing is
contemplated to permit the barrel insertion section 22 to
be axially inserted into the channel 26, with the tabs 58
and feet 40 alternating within the channel 26. In this em-
bodiment, a radial rotation of the barrel 12 relative to the
flange 14 causes each individual foot 40 to move under
a corresponding tab 58 to axial lock the flange 14 to the
barrel 12. The surfaces of the tabs 58 and feet 40 may
be sized and formed to create a frictional engagement
as partofthe overlapping relationship. This frictional lock-
ing of the tabs 58 within the engagement space 50 further
secure the barrel 12 and flange 14 together, resisting a
radial rotation of the parts. In an embodiment, the fixing
means formed by the flexible tab 48 engagement with
the notch 56 in the foot 40 further secures the radial po-
sition of the barrel 12 within the channel 26 of the flange
14. In an embodiment, a single locking tab 48 is provided
on the flange 12 and is positioned within the area of the
receiving channel 26 between two of the inwardly direct-
ed tabs 58.

[0030] The above-noted locking mechanism between
the flange 14 and the barrel is preferably releasable. The
flexibility of the tab 48 permits the head portion 52 to
move away from its engagement position within the notch
56, allowing the relative rotation of the flange 14 and the
barrel 12, until the rotation causes the feet 40 to move
into the area adjacent the spaced tabs 58 within the chan-
nel 26. Once the barrel feet 40 are no longer overlapping
with the tabs 58, the insertion end 22 of the barrel 12 may
be axially withdrawn from the channel 26 and separated
from the flange 14.

[0031] The spool 10 as illustrated and described is an
efficient assembly of two to three pieces and creates a
bond between the barrel 12 and the flange(s) 14 that is
strong enough to meet or exceed industry strength re-
quirements. The assembly is created by rotating the bar-
rel 12 relative to the flange(s) 14. In this embodiment,
the two parts are further locked into place by the engage-
ment of the elements of the barrel insertion section 22
and the structures within the receiving channel 26. The
locking tab 48 engagement of the barrel axial end 36 may
further be released for breakdown of the spool elements.
Movement of the tab 48 is dependent on the flexibility of
the tab. In an embodiment, disassembly may include the
breaking of the tab to permit rotation and release. Due
to at least this possibility, in an embodiment described
below, a locking tab 48 may be utilized in combination
with a sliding lock in a flange 14.

[0032] The corner defined by intersection of the wind-
ing surface of the barrel and the support surface of the
flange often creates a stress concentration within known
spool constructions. The stress due to normal use (and
disuse) may further cause unintended failure of the as-
sembly (or molded parts). Material fatigue in the area of
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the barrel/flange intersection may result in damage to the
material wound on the spool or cause a snag in the wind-
ing (and unwinding) operation. In the embodiments
shown, a fillet is provided at the intersection of the ring
38 and the winding surface 16 of the barrel 12. The radial
extension of the ring 30 forms a start-up for the flange
support surface 20 and separates the stress, which may
be caused by deflection of the flange 14, from the inter-
section with the barrel wall 14. The angle 44 of the outer
wall 32 may also serve to diminish stress concentrations.
The support of the end 60 of the ring 38 by the receiving
surface 62 on the flange serves to diminish stress on the
ring 38. Further, the dimensional relationships of the en-
gagement of the insertion section 22 of the barrel 12 with
the receiving channel 26 of the flange preferably fix the
barrel and flange to form a relatively rigid spool construc-
tion.

[0033] InFIGS.7-11,thereisshownabarrelandflange
combination having some different structural features
from those shown in the prior figures. In FIGS. 7A and
7B, a barrel 12’ is shown having a cylindrical winding
surface 16’ and an insertion section 22’ on each end. The
insertion section 22’ is defined by an annular ring 38
spaced from an axial end 36’ of the barrel 12’ and a plu-
rality of projection feet 40 around the perimeter of the
axial end 36’. On the axial end 36’ of the barrel, between
some or all of the adjacent feet 40’, is provided a plurality
of engagement means 56’. As more particularly shown
in FIG. 8, the engagement means 56’ is formed by a
projection 64 positioned between two barrel detents 66
within the axial end 36’ of the barrel 12". The engagement
means 56’ engages with additional structures on the
flange (see FIGS. 9-11, discussed below) to fix the radial
position of the barrel 12’, when locked to the flange. In
some embodiments, two engagement means 56’ may be
disposed on the axial end 36’ of the barrel (FIG. 7B). In
other embodiments, one or four engagement means 56’
may be disposed on the axial end 36’ of the barrel (FIG.
7A).

[0034] In FIG. 9, there is shown one face of a flange
14’ having a support surface 20’ surrounding a receiving
channel 26’ for the insertion section 22’ of the barrel 12’
of FIGS. 7 and 8. The receiving channel 26’ is similar to
that of FIGS. 1-6, having an inner support wall 30’, an
outer wall 32 and a plurality of inwardly projecting tabs
58’ spaced around the defined channel 26'. In this em-
bodiment, a flexible tab 48’ is defined in the flange 14’
and is positioned between two locking tabs 58’. The head
52’ of the flexible tab 48’ includes an opening 68 formed
to engage a projection 64 on the axial end 36’ of the barrel
12

[0035] In FIG. 10, a portion of the flange 14’ is shown
engaged with an end of the barrel 12’ of FIGS. 7 and 8.
The flexible tab 48’ includes an opening 68 and is aligned
within the receiving channel 26’ in the space between
two of the inwardly projecting tabs 58’. As the barrel end
(36’) is rotated within the receiving channel 26’, the feet
40’ rotate into the space between the bottom of the chan-
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nel 26’ and the inwardly projecting tabs 58'. The overlap
of the feet 40’ and the inward projections 58’ within the
channel serve as an axial locking mechanism for the bar-
rel 12’ and flange 14’. In the view of FIG. 10, two of the
feet 40’ are shown within openings formed in the body
of the flange 14’. Further locking of the barrel 12’ and
flange 14’ occurs during the relative rotation of the barrel
12’ and flange 14’. One of the projections 64 on the axial
end 36’ of the barrel 12’ (FIGS. 7 and 8) moves into con-
tact with the flexible tab 48’. The flexible tab 48’ flexes to
permit the projection 64 to move into alignment with the
opening 68. Once aligned, the projection 64 is engaged
within the opening 68 and the radial position of the barrel
12’ and the flange 14’ is fixed.

[0036] The engagement of the flexible tab 48’ on the
flange 14’ with the projection 64 on the axial end 36’ of
the barrel 12’ is shown in FIG. 11. The two barrel detents
66 (see FIG. 8) permit the tab 48’ to flex to its normal
position, once the projection 64 is positioned within the
opening 68 on the end of the tab 48’. The ring 38’ is
spaced from the flexible tab 48’. Although there are some
differences in structure in the present embodiment, the
end of the ring 38’ is contemplated to engage and align
flush with the support surface of the flange in the manner
shown in FIGS. 4 and 6. In addition, in the present em-
bodiment a fillet is shown at the intersection of the ring
38’ and the barrel wall, as is also discussed above.
[0037] In the invention, the locking tab 48 and/or the
flexible tab 48’ described above may be substituted with
or may be utilized in addition to a sliding lock system 100.
For example, in an embodiment, the spool of the present
invention may comprise a locking tab 48 and/or a flexible
tab 48’ in a first position of a flange 14 and a sliding lock
system 100 in a second position of the flange 14, as
shown in FIG. 12 (illustrating the flexible tab 48’ and the
sliding lock 110). The first and second positions may be
opposite one another with respect to a central axis of the
barrel 12 and/or center of the flange 14. In this embodi-
ment, the flexible tab 48’ may be more flexible than would
ordinarily be required without use of a sliding lock 110
because the sliding lock system 100 will receive much
of the torque load during rotation.

[0038] Inthis embodiment, the flexible tab 48’ may ad-
ditionally serve as a flange-to-barrel alignment feature.
That is, upon rotation, one of the projections 64 on the
axial end 36’ of the barrel 12° moves into contact with the
flexible tab 48'. The flexible tab 48’ flexes to permit the
projection 64 to move into alignment with the opening
68. Once aligned, the projection 64 is engaged within the
opening 68 and the radial position of the barrel 12’ and
the flange 14’ is fixed. Once aligned, the sliding lock 110,
described below, may be inserted.

[0039] As noted above, the locking tab 48 and/or the
flexible tab 48’ may be used in connection with a sliding
lock system 100. One or more locking tabs and/or flexible
tabs 48’ may be disposed on a flange which also com-
prises one or more sliding lock systems. Alternatively,
the locking tab 48 and/or the flexible tab 48’ may be elim-
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inated altogether and a single sliding lock system 100 or
two or more sliding lock systems 100 may be disposed
on the flange 14.

[0040] In an embodiment, the sliding lock 110 is com-
pletely removable from the flange 14 and/or barrel 12.
Thus, if the sliding lock 110 is damaged or destroyed,
the sliding lock 110 may be inexpensively replaced with-
out replacement of the entire flange 14. In this embodi-
ment, a flange 14 which comprises a sliding lock system
100 may continue to be used even if an integral locking
tab 48 and/or the flexible tab 48’ becomes damaged or
destroyed. In an embodiment shown in FIG. 13A-13B,
the sliding lock system 100 may have a locked position
(FIG. 13A) and an unlocked position (FIG. 13B). The slid-
ing lock 110 is slidable between the locked and unlocked
position.

[0041] In an embodiment, the sliding lock 110 simulta-
neously engages with the flange 14 and the barrel 12. In
anembodiment, atleast one slidinglock 110 is positioned
on the flange 14 approximately adjacent the aligned axial
end portion 36 of the barrel 12. If two or more sliding
locks 110 are utilized, they may be positioned about the
circumference of the flange 14 approximately adjacent
the aligned axial end portion 36 of the barrel 12. In the
locked position, the sliding lock 110 prevents the flange
14 from rotating on the barrel 12 and also prevents dis-
assembly of the spool 10. In the unlocked position, the
sliding lock 110 is disengaged from the barrel 12 (and
optionally the flange 14) and the spool 10 may be disas-
sembled.

[0042] FIG. 14Allustrates a view of the aligned flange
14 and barrel 12 without the sliding lock 110 in place.
FIG. 14B illustrates the aligned flange 14 and barrel 12
with the sliding lock 110 in its unlocked position. FIG. 15
illustrates an exploded view of the flange 14 receiving
location 105 for the sliding lock 110. The receiving loca-
tion 105 may have a proximate end 106 (nearer the center
of the flange 14 and central axis 18 of the barrel), a distal
end 107 (nearer the outer circumference of the flange
14), and a width W. The receiving location 105 may com-
prise an opening in the flange 14 wherein at least the
engagement means 56 (more particularly the projection
64 and the barrel detents 66) of the barrel 12 is visible.
The opening may aid in alignment of the barrel 12 and
flange 14.

[0043] As can be seen in FIG. 15, when the flange 14
andbarrel 12 are aligned, atleastonetrack 112 is created
between the barrel detents 66 (within engagement
means 56 of the barrel 12) and the flange detents 114.
In an embodiment, two parallel tracks 112 are created.
However, the invention is not so limited and three, four,
or any number or tracks 112 are contemplated. In an
embodiment, the receiving location 105 of the flange 14
has a pair of concentric flange detents 114, as shown in
FIGS. 14-15, one pair of flange detents 114 being located
circumferentially outward of the other pair of flange de-
tents 114. Any number of concentric flange detents 114
may be used. That being said, the receiving location 105
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of the flange 14 may comprise only one flange detent
114 or only one pair of flange detents 114 in other em-
bodiments. Likewise, the barrel 12 may comprise any
number of concentric barrel detents 66. A plurality of con-
centric flange detents 114 or barrel detents 66 may in-
crease the strength of the sliding lock system 100 and,
thereby, the load capacity of the spool 10. The number
of flange detents 114 positioned about the circumference
of the flange 14 in each receiving location 105 (not count-
ing concentric detents) should correspond to the number
of barrel detents 66 in an engagement means 56 of the
barrel 12, in an embodiment. For example, if two barrel
detents 66 are utilized, two flange detents 114 should be
utilized, creating two tracks 112.

[0044] The receiving location 105 may be disposed in
an offset portion 111 of the flange 14 which is elevated
above a circumferential portion 109 of the flange (see
FIG. 14A). In such an embodiment, a sidewall 113 (FIG.
14B) may connect the offset portion 111 and the circum-
ferential portion 109 of the flange 14. The receiving lo-
cation 105 may be disposed in the offset portion 111 and
the sidewall 113. The flange detents 114, for example,
may be disposed in the sidewall 113. Further, one or
more circumferential ribs 115 may be disposed radially
outward of the sidewall 113 and concentric flange detents
114 may be disposed in said circumferential ribs 115.
[0045] In an embodiment, the flange detents 114 may
be separated by one or more flange projections 128 (see
FIG. 15). The flange projections 128 may have a depth
dimension. The flange projections 128 may be flush with
or approximately flush with the offset portion 111 of the
flange 14, in an embodiment. The flange detents 114
may extend into the sidewall 113 of the flange 14, in an
embodiment. In an embodiment, the depth of the flange
detents 114 is the same as or is approximately the same
as the depth of the barrel detents 66. In an embodiment,
the width of the flange detents 114 is the same as or is
approximately the same as the width of the barrel detents
66.

[0046] Inanembodiment, the barrel detents 66 are an-
gled such that the sidewalls 67 of the barrel detents 66
direct inwardly. That is, the outer face of a barrel detent
66 (with reference to the interior and exterior of the barrel
12) may be wider than the inner face of the barrel detent
66. As will be understood herein, this configuration may
directthe rails of the sliding lock 110into the correct align-
ment. Any angle known in the art may be utilized in this
embodiment. Likewise, in some embodiments, no such
angle may be necessary. Forexample, FIG. 23 illustrates
barrel detents 66 which are formed at right angles which
correspond to the size of the rails 134.

[0047] FIGS. 16A-16B illustrate the sliding lock 110 in
atop view (FIG. 16A) and a bottom view (FIG. 16B). The
sliding lock 110 comprises, in an embodiment, a central
body portion 118 and at least one arm 116, preferably
two arms 116. The body portion 118 may be generally
square, rectangular, ovular, elliptical, or may have an ir-
regular shape. The width of the body portion 118 may
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generally correspond to the width of the receiving location
105 in the flange 14 for the sliding lock 110. The body
portion 118 may comprise a proximate end 120, a distal
end 122, and two sides 121, wherein the proximate end
120 is closer to the central axis 18 of the barrel 12 when
engaged and the distal end 122 is further from the central
axis 18 of the barrel 12 when engaged. In an embodi-
ment, the proximate end 120 of the sliding lock 110 com-
prises a lip 124 which has a reduced thickness as com-
pared to the body portion 118. The lip 124 may be de-
signed to engage with an edge 65 of the offset portion
111 of the flange 14 within the receiving location 105 (see
FIG. 14A-14B). In this embodiment, the lip 124 may slide
under the edge 65 of the offset portion 111 of the flange
14 to secure the sliding lock 110 in place. In an embod-
iment, the portion of the sliding lock 110 which contacts
the edge 65 of the offset portion 111 of the flange 14 may
be aflattened rim 125. The rim 125 may stop upon contact
with the edge 65 of the offset portion 111 of the flange
14. In an embodiment, the lip 124 may have a plurality
of reduced thicknesses or may gradually become thinner
as it moves away from the body portion 118 toward the
proximate end 118.

[0048] FIG. 21 illustrates an embodiment wherein the
lip 124 has an increased length, such that it secures the
sliding lock 110 against the flange over a larger surface
area. In this embodiment, the lip 124 may engage the
flange in the locked and the unlocked positions. See
FIGS. 20-21. As shown, the extended lip 124 engages
the underside of the flange in both the locked and the
unlocked positions.

[0049] In this embodiment, the sliding lock 110 may be
inserted into the flange receiving location 105 atan angle
or in a tilted position (see FIG. 28-29), with the lip 124
inserted first and the body portion 130 angled or tilted as
compared to the flange surface. Once the lip 124 is en-
gaged with the flange, the body portion 130 of the sliding
lock 110 may then be moved into a position which is
parallel to or adjacent the surface of the flange. Likewise,
to remove the sliding lock 110 from the flange, the sliding
lock must be moved into an angled position to remove
the elongated lip 124 from the receiving location 105.
[0050] In an embodiment, the sliding lock 110 may
have an outer surface 130, designed to face outwardly,
away from the spool 10, and an inner surface 132, de-
signed to face inwardly, toward the flange 14 and barrel
12, when the sliding lock 110 is engaged. In an embod-
iment, the inner surface 132 of the sliding lock 110 com-
prises at least one rail 134. In a particular embodiment,
the inner surface 132 of the sliding lock 110 comprises
at least two rails 134. The rails 134 may be elongated
three-dimensional elements which correspond to the
shape and size of the flange detents 114 and barrel de-
tents 66 of the barrel engagement means 56. For exam-
ple, the flange detents 114 and barrel detents 66 may be
generally square or rectangular and the rails 134 may
comprise rectangular prisms. Likewise, the flange de-
tents 114 and barrel detents 66 may be generally trian-

10

15

20

25

30

35

40

45

50

55

gularand the rails 134 may comprise elongated triangular
pyramids. In use, the rails 134 slide into and through the
track 112 created by the flange detents 114 and barrel
detents 66. This rail/track connection, once the sliding
lock 110 is fully engaged and locked, prevents rotation
of the flange 14 separately from the barrel 12. In an em-
bodiment, the rails 134 may initiate near the proximate
end 120 of the sliding lock. In an embodiment, the rails
134 may initiate at or near the location of the rim 125 of
the sliding lock 110, but on the inner surface 132 of the
body 118. In an embodiment, the rails 134 may extend
along the length of the sliding lock 110 and may terminate
at or near the distal end 122 of the sliding lock. In an
embodiment, the rails 134 extend elongate on the body
portion 118, along the sides 121 of the sliding lock.
[0051] In an embodiment, the body portion 118 may
comprise a finger hold 126. In this embodiment, the finger
hold 126 may comprise any feature or texture which al-
lows a user to more easily grip, hold, move, or place the
sliding lock 110 into position (engage or disengage). In
an embodiment, the finger hold 126 comprises a gener-
ally concave divot with a raised central portion that may
be gripped between a finger and a thumb, for example.
The finger hold 126 may allow a user to push or pull the
sliding lock 110 along the rails 134 and track 112 or may
allow a user to move the sliding lock 110 in and out of
position, for use and storage.

[0052] In an embodiment, each arm 116 of the sliding
lock 110 may initiate along an opposite side 121 of the
proximate end 120 of the sliding lock 110 and extend
along each side 121 of the body portion 118, toward the
distal end 122. Each arm 116 may connect to the body
portion at the proximate end 120, but may be separated
from the body portion 118 along each side 121 of the
body portion. Each arm 116 may have flexibility such that
it is biased toward an initial extended position (shown in
FIG. 16A-16B), but can be moved toward a compressed
position by applying pressure to the arm in the direction
of the body portion 118. In an embodiment, each arm
116 may terminate at or near the distal end 122 of the
sliding lock 110. The end of each arm 116 may curve
away from the body portion 118, in an embodiment. Any
shape or configuration which may be adapted to receive
finger pressure may be presented, however. In an em-
bodiment, the arms 116 may be repeatedly compressed
using external force (finger pressure) and may extend to
their biased position upon release of the external force.
In an embodiment, the pressure required to compress
the arms 116 may be determined based upon the angles
between the body portion 118 and the arms 116, the
thickness of the arms, and like factors. Such may be de-
termined on a case-by-case basis depending on the
weight of the material to be wound or like factors.
[0053] In an embodiment, each arm 116 may have a
catch 136. The catch 136 may be disposed on the interior
surface (facing toward the body 118) or exterior surface
137 (facing away from the body 118) of the arm 116. The
catch 136 may comprise any mechanism that allows
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movement of the sliding lock 110 in one direction (first
direction D (see FIG. 14B)), but prevents movement of
the sliding lock 110 (without application of exterior force)
in the opposite direction (a second direction D, (see FIG.
14A)). For example, the catch 136 may comprise a gen-
erally triangular feature. In an embodiment, the catch 136
may comprise a right triangle which allows movement of
the sliding lock 110 such that the angled portion 138 (i.
e. the hypotenuse) does not prevent movement in the
first direction D4 and, once locked, the flattened base
portion 140 (i.e. the leg) restricts or prevents movement
in the second direction D,. In an embodiment, the catch
136 is positioned on the arm 116 approximately midway
between the distal end 122 of the sliding lock 110 and
the proximate end 120 of the sliding lock 110. In an em-
bodiment, the catch 136 is formed integrally with the slid-
ing lock 110.

[0054] Referring to FIGS. 13A-13B and 15, the flange
14 may comprise a recessed portion 142 along the side-
wall 144 of the receiving location 105. The recessed por-
tion 142 may comprise any size or shape known in the
art, but is designed to receive the catch 136. Thus, the
recessed portion 142 may comprise a recessed square,
rectangle, or triangle, in an embodiment. The distal wall
146 (positioned furthest from the center of the flange 14)
of the recessed portion 142 may be sized and configured
to match the size and configuration of the flattened por-
tion 140 of the catch 136. In an embodiment, a portion
of sidewall 144 is positioned radially outward of the re-
cessed portion 142. In an embodiment, the distal wall
146 is perpendicular or approximately perpendicular to
that of the sidewall 144. In an embodiment, the width W,
of the arms 116 may be greater than the width W, be-
tween each portion of sidewall 144 that is positioned ra-
dially outward of the recessed portion 142 (see FIGS.
13B and 15). In an embodiment, the width W5 of the
catches 136 may be greater than the width W, between
each portion of sidewall 144 that is positioned radially
outward of the recessed portion 142 (see FIGS. 13B and
15).

[0055] In an embodiment, the recessed portion 142
may be disposed within a perpendicular rib 117 which
connects the circumferential rib 115 to the offset portion
111 of the flange 14. The recessed portion 142 may ex-
tend into perpendicular rib 117 and away from the flange
detents 114. In anembodiment, the perpendicularrib 117
may comprise the sidewall 144.

[0056] In operation, the sliding lock 110 may be posi-
tioned as set forth in FIG. 13B, with the rails 134 in the
tracks 112 and manually pushed toward the center of the
flange 14, through the track 112. If the width W, of the
arms 116 is greater than the width W, between each
portion of sidewall 144 that is positioned radially outward
of the recessed portion 142, the arms 116 must flex in-
wardly to move through this space. Likewise, if the width
W3 of the catches 136 is greater than the width W, be-
tween each portion of sidewall 144 that is positioned ra-
dially outward of the recessed portion 142, the arms 116

10

15

20

25

30

35

40

45

50

55

10

must flex inwardly to move through this space. The an-
gled portion 138 of the catches 136 should allow the
catches 136 to slide against the portion of sidewall 144
thatis positioned radially outward of the recessed portion
142 while the arms 116 flex inwardly. This inward flex
should occur without external application of lateral force
tothe arms 116 (other than the force of pushing the sliding
lock radially inward). Once the apex 148 (see FIGS. 16A-
16D) of the catches 136 pass the portion of sidewall 144
thatis positioned radially outward of the recessed portion
142, the catch 136 enters the recessed portion 142. The
tension between the arm 116 and/or catch 136 and the
portion of sidewall 144 that is positioned radially outward
of the recessed portion 142 is released and the arms 116
return to their extended position (see FIG. 13A). In some
embodiments, an audible snap may be heard as the arms
116 return to their extended position and contact sidewall
144. The rim 125 of the sliding lock 110 may stop upon
contactwith the edge 65 of offset portion 111 of the flange
14. In an embodiment, the lip 124 of the sliding lock 110
may slide underneath the edge 65 of the offset portion
111 of the flange 14. The flattened portion 140 of the
catch 136 may be positioned against the distal wall 146
of the recessed portion 142 and prevents reverse move-
ment (radially outward) of the sliding lock 110. The sliding
lock 110 cannot move radially outward with the catch 136
positioned within the recessed portion, against the distal
wall 146. In some embodiments, the distal wall 146 is
connected to a cover portion 147, which covers the catch
136 when the sliding lock 110 is in the locked position.
For example, see FIGS. 13A (locked position) and 15
(shown without sliding lock 110 in position). As can be
seen in 13A, the catch 136 is hidden beneath the cover
portion 147 when the sliding lock 110 is locked. FIG. 24
illustrates the underside of the sliding lock 110 wherein
the catch 136 is in a locked position within the cover por-
tion 147. This feature aids in keeping the sliding lock 110
positioned against the flange. If someone or something
should inadvertently bump or snag the arms 116, the
cover portion 147 helps to hold the arms 116 in position
and protects the arms 116 from damage.

[0057] In an embodiment (see FIGS. 16D, 22B, and
22C), the sliding lock 110 may one or more comprise
stops 150 which prevent further movement of the sliding
lock 110 radially inwardly, toward the center of the flange
14, by contacting the one or more stops 150 with a rib or
other portion of the flange 14 or barrel 12. For example,
ribs 152 (which may comprise partial ribs approximately
sized to that of the flange projections 128) are shown in
FIG. 15 on the flange which may contact an inner surface
156 of the stops 150 on the sliding lock 110 to prevent
further inward movement of the sliding lock 110.

[0058] In another embodiment, the stops 150 may
comprise hold-down feet which pass underneath the ribs
152, 154, and may secure the sliding lock 110 in position,
against the flange. The channel 155 through which the
stops or hold-down feet 150 pass is shown in FIG. 23.
FIG. 25 illustrates a top view of the sliding lock 110 in the
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locked configuration. In this embodiment, the hold-down
feet 150 are shown disposed under the ribs 152. FIG. 26
illustrates a top view of the sliding lock 110 in the unlocked
configuration. In this embodiment, the hold-down feet
150 are shown disposed under the ribs 154. FIG. 27 il-
lustrates the rails 134 and hold-down feet 150 disposed
under the ribs 152, in alocked configuration (the top por-
tion of the sliding lock 110 has been removed for viewa-
bility purposes). FIG. 24 illustrates the underside of the
flange, with the sliding lock 110 in a locked position. As
can be seen, the hold-down feet 150 are disposed in the
position of the inner ribs 152. In each case (locked or
unlocked configuration), the hold-down feet 150 secure
the sliding lock 110 in position within the flange. It will be
understood that the hold-down feet 150 (and thus the
sliding lock 110 itself) can be removed from the flange
when the hold-down feet 150 are positioned between the
first and second set of ribs 152, 154. Removal of the
sliding lock 110 is shown in FIG. 28.

[0059] In an embodiment, the stops 150 may be gen-
erally rectangular and may extend inwardly from the rails
134 toward the central body 118 of the sliding lock. How-
ever, any shape or configuration which prevents radial
movement of the sliding lock 110 may be utilized.
[0060] In this position (shown in FIG. 13A), the sliding
lock 110 is latched and locked in position, engaged with
both the flange 14 and the barrel 12. The flange 14 cannot
rotate separately from the barrel 12. The sliding lock 110
cannot be removed from the flange 14/barrel 12 without
exertion of external forces. The spool 10 is secure for
transportation, winding, or unwinding, or any other use
known in the art. The sidewall 144 may comprise a load-
bearing wall which receives torque forces during winding
and unwinding processes.

[0061] To remove the sliding lock 110, in an embodi-
ment, a user must exert pressure on at least one of the
arms 116, inwardly toward the central body 118 of the
sliding lock 110. This may be a compression or squeezing
pressure. As the arms 116 move inwardly, the catches
136 likewise move inwardly. Once the apex 148 of each
the catches 136 moves inwardly enough such that the
width of the catches 136 (from one apex to the other
apex) is less than the width W, of the portion of sidewall
144 that is positioned radially outward of the recessed
portion 142, the catch 136 can be removed from the re-
cessed portion 142 by sliding radially outwardly along
the tracks 112, along the portion of sidewall 144 that is
positioned radially outward of the recessed portion 142.
The sliding lock 110 can then be slid further radially out-
wardly until it is disengaged from at least the barrel 12.
The barrel 12 can then be separated from the flange 14,
if desired.

[0062] In an embodiment, the stops 150 which prevent
further movement of the sliding lock 110 toward the cent-
er of the flange 14 may also prevent further movement
of the sliding lock 110 radially outwardly, away from the
center of the flange, by contacting a rib or other portion
ofthe flange 14 orbarrel 12. For example, ribs 154 (which
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1"

may comprise partial ribs approximately sized to that of
the flange projections 128) are shown in FIG. 15 on the
flange which may contact the outer surface 158 of the
stops 150 on the sliding lock 110 to prevent further radi-
ally outward movement of the sliding lock 110. Thus, in
this embodiment, the sliding lock 110 may be slidable
only between ribs 152 and ribs 154, unless the sliding
lock 110islifted out of the plane of the flange 14 by a user.
[0063] An alternate embodiment is shown in FIGS.
20-23. In this embodiment, the sliding lock 110 addition-
ally comprises a retaining feature 300 disposed on the
distal end 122 of the sliding lock. In this embodiment, the
retaining feature 300 extends outwardly from the distal
end 122, opposite the proximate end 120 and the lip 124.
In an embodiment, the retaining feature 300 comprises
two retaining members 310 which are biased to a first
position (shown in FIG. 20) but can flex into a flexed po-
sition (not shown) to move past a post 320 in a retained
position (shown in FIG. 21). The retaining members 310
may comprise elongated extensions from the distal end
122 of the sliding lock 110. The retaining members 310
may be parallel or substantially parallel to one another
and perpendicular or substantially perpendicular to the
distal end 122 of the sliding lock 110. The retaining mem-
bers 310 may flex away from one another when passing
over the post 320. The fit between the retaining members
310 and the post 320 may comprise a snap-fit. The re-
taining members 310 may comprise textured elements
on the surfaces thereof which face each other. The re-
taining members 310 may comprise a bulbous end por-
tion 330 which partially surrounds the post 320 when the
retaining feature 300 is engaged with the post 320. The
bulbous end portion 330 of each retaining member 310
may extend inwardly, toward the other retaining member
310, in an embodiment. The tip 340 of each retaining
member 310 may have a curved or angled surface so
that the respective retaining member 310 slides more
easily past the post 320.

[0064] In an embodiment, the post 320 is disposed
along abeam 350. In an embodiment, the beam 350 runs
perpendicular or substantially perpendicular to the ribs
of the flange. In an embodiment, the ribs of the flange
may be characterized as beams or vice versa. In this
embodiment, the beam 350 may extend between each
of the retaining members 310 when the sliding lock 110
is in the unlocked position (FIG. 21). The bean 350 may
provide another stabilizing feature such that the sliding
lock 110 is less likely to be inadvertently removed from
the flange or damaged when the sliding lock is in its un-
locked position. The beam 350 and post 320 may be an
integral part of the flange, in an embodiment.

[0065] In use, the retaining members 310 may allow
the sliding lock 110 to be positioned in the unlocked po-
sition (see FIG. 21) but still retained on the flange. This
provides a more secure positioning and lesser likelihood
of loss of the sliding lock 110. The retaining feature 300
additionally ensures that when the sliding lock 110 is in
the unlocked position, it is flush with and/or is disposed
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against the flange. This positioning prevents or reduces
the likelihood that an inadvertent bump, jarring, or contact
with the sliding lock 110 will cause the sliding lock 110
to become disengaged from the flange or become dam-
aged.

[0066] When not in use, such as when the flange 14
and barrel 12 are disassembled, the sliding lock 110 may
be stored within the flange 14. In an embodiment, the
sliding lock 110 may be stored on the inner surface of
the flange 14 or the outer surface of the flange. In an
embodiment, the storage location 200 of the sliding lock
110 is different from the receiving location 105. In an
embodiment, the storage location 200 of the sliding lock
110 is radially outward of the receiving location 105.
[0067] FIG. 17 illustrates a sliding lock 110 in two po-
sitions, the arrow indicating movement between the po-
sitions. To insert the sliding lock 110 into its storage lo-
cation 200 (see FIG. 18), a similar mechanism is used
as is described above with engaging the sliding lock 110.
The sliding lock 110 may be positioned as set forth in
FIG. 17 and pushed toward storage base 210, illustrated
by the arrows. The width W, of the arms 116 or at least
the width W5 of the catches 136 is greater than the width
W, between each retaining hook 212. Accordingly, the
arms 116 must flex inwardly to move through the space
between the retaining hooks 212. The angled portion 138
of the catches 136 should allow the catches 136 to slide
against the retaining hooks 212 while the arms 116 flex
inwardly. Once the apex 148 of the catches 136 pass the
retaining hooks 212, the catch 136 is retained by the
hooks 212. The tension between the arm 116 and/or
catch 136 and the retaining hooks 212 is released and
the arms 116 return to their extended position. An audible
snap may be heard in some embodiments. At the same
time, the proximate end 120 of the sliding lock 110 passes
underneath a rib 214 which helps to secure it in position
and enters the area surrounded by the storage base 210.
[0068] Inanembodiment, the retaining hooks 212 may
comprise any shape known in the art and may comprise
one or more members that extend from the flange surface
220. In an embodiment, two retaining hooks 212 are pre-
sented for each storage location. In an embodiment, the
retaining hooks 212 may comprise projections that ex-
tend outwardly from the flange surface 220 (i.e. perpen-
dicular to the flange surface 220) and turn angularly to
form a hook portion that is parallel to or approximately
parallel to the flange surface 220. In an embodiment, the
angle between the projection and hook portion may be
about 90 degrees. In an embodiment, the hook portion
retains the catch 136 such that the sliding lock 110 cannot
fall away from the flange surface in a direction perpen-
dicular to the flange surface 220.

[0069] Storage base 210 may comprise any shape
known in the art. In an embodiment, storage base 210
comprises one or more members that extend from the
flange surface. The storage base 210 may be disposed
adjunct a rib 214 which is perpendicular to the flange
surface. The storage base 210 may comprise one, two,
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or three members in an embodiment. In an embodiment,
the storage base 210 members may generally create a
square, rectangular, or trapezoid shape, in connection
with the rib 214. The storage base 210 may configured
to approximate the shape and dimensions of the proxi-
mate end 120 of the sliding lock 110 in an embodiment.
In an embodiment, the storage base 210 may be discon-
tinuous. For example, the storage base 210 may be dis-
posed about the corners of the proximate end 120 of the
sliding lock 110 but may be discontinuous between the
corners and/or between the corners and the rib 214.
[0070] As noted above, rib 214 may comprise an open-
ing 216 through which the sliding lock 110 may be insert-
ed. The opening 216 may be sized and configured to
receive and retain the proximate end 120 of the sliding
lock 110. In an embodiment, the rib 214 retains the sliding
lock 110 body portion 118 such that the sliding lock 110
cannot fall away from the flange surface in a direction
perpendicular to the flange surface 220. The rib 214 may
comprise a bridge positioned over the sliding lock 110
when the lock 110 is engaged with the storage location
200.

[0071] The rim 125 of the sliding lock 110 may stop
upon contact with the storage base 210. The flattened
portion 140 of the catch 136 prevents reverse movement
of the sliding lock 110 against the retaining hooks 212.
In an embodiment, the inner surface 132 of the sliding
lock 110 is positioned outwardly in the storage location
200, such that the rails 134 are visible when the sliding
lock 110 is in its storage position. In other embodiments,
the outer surface 130 of the sliding lock may be viewable
when the sliding lock 110 is in its storage location (i.e.
the sliding lock 110 may be inserted such that the outer
surface 130 of the sliding lock 110 is positioned outward-
ly).

[0072] To remove the sliding lock 110 from its storage
location 200, in an embodiment, a user must exert pres-
sure on at least one of the arms 116, inwardly toward the
central body 118 of the sliding lock 110. This may be a
compression or squeezing pressure. As the arms 116
move inwardly, the catches 136 likewise move inwardly.
Once the apex 148 of each the catches 136 moves in-
wardly enough such that the width of the catches 136
(from one apex to the other apex) is less than the width
W, between the retaining hooks 212, the catch 136 can
be slid outwardly. The sliding lock 110 can then be slid
further radially outwardly until it is disengaged from the
storage base 210 and can be removed. The sliding lock
110 can then be used as described above. See FIG. 30
for an alternate embodiment of the storage location for
the sliding lock 110. The embodiment set forth in FIG. 30
illustrates the storage of the sliding lock 110 embodiment
which has an elongated lip and retaining feature 300.
[0073] If a sliding lock 110 is damaged or destroyed,
it may be removed from the spool 10 and replaced by
another sliding lock 110. The flange 14 and the barrel 12
may be reused. In an embodiment, a plurality of replace-
ment sliding locks 110 may be stowed within a single
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flange 14. In an embodiment, the sliding lock 110 as de-
scribed herein is surprisingly strong and can withstand
high loads typically imparted on spool assemblies.
[0074] Itis preferred that the structures of the present
invention be formed with a minimum number of parts.
Thus, in an embodiment, the completed spool may have
a single barrel part, two flange parts, and a sliding lock.
The spool parts are also contemplated to be injection
molded from a thermoplastic material, such as styrene,
an olefin or combination of polymer materials. Further,
the structures of the barrel are preferably integrally mold-
ed. Each flange part is also integrally molded. The sur-
faces and structural elements of the molded parts are
preferably arranged to allow for withdraw of the mold sec-
tions from the parts with a minimum of movements and
mold sections.

[0075] The presentinvention has been described and
illustrated with respect to a number of exemplary embod-
iments thereof. It should be understood by those skilled
in the art from the foregoing that various other changes,
omissions and additions may be made therein, without
departing from the spirit and scope of the present inven-
tion, with the scope of the present invention being de-
scribed by the foregoing claims.

Various embodiments are in accordance with the follow-
ing numbered clauses.

Clause 1. A locking system for a spool comprising:

a barrel comprising a first longitudinal end and
a second longitudinal end, wherein at least the
firstlongitudinal end comprises at least one bar-
rel detent;

a first flange removably affixable to the first lon-
gitudinal end of the barrel, wherein the first
flange comprises at least one receiving location
for a sliding lock, the receiving location compris-

ing:

at least one flange detent, wherein the at
least one flange detent is aligned with the
at least one barrel detent to form at least
one track; and

at least one sidewall having at least one re-
cessed portion; and

a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion, wherein the atleast
one rail is slidable in the at least one track;
atleastoneflexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
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the distal end of the body portion; and

at least one catch disposed on the at least
one arm, wherein the catch is configured to
slidably move into the atleast one recessed
portion of the flange receiving location and
is restricted from moving out of the at least
one recessed portion.

Clause 2. The locking system of clause 1, wherein
the spool is an industrial spool.

Clause 3. The locking system of clause 1 additionally
comprising a second flange removably affixable to
the second longitudinal end of the barrel.

Clause 4. The locking system of clause 1 comprising
two flange detents aligned with two barrel detents to
form two tracks.

Clause 5. The locking system of clause 4, wherein
the two tracks are parallel.

Clause 6. The locking system of clause 5 comprising
at least two rails disposed on the inner surface of the
body portion.

Clause 7. The locking system of clause 1, wherein
the flange comprises at least two concentric flange
detents which form the at least one track.

Clause 8. The locking system of clause 1, wherein
the proximate end of the sliding lock body portion is
radially inward on the flange of the distal end of the
sliding lock body portion.

Clause 9. The locking system of clause 1, wherein
the rails initiate near the proximate end of the body
portion, extend along the length of the body portion,
and terminate near the distal end of the body portion.

Clause 10. The locking system of clause 1, wherein
the at least one arm is biased toward an initial posi-
tion and can compressed into a compressed position
by applying pressure to the arm, compressing the
arm toward the body portion.

Clause 11. The locking system of clause 1, compris-
ing a first arm having a first catch, a second arm
having a second catch, a first sidewall of the receiv-
ing location comprising a first recessed portion, and
a second sidewall of the receiving location compris-
ing a second recessed portion.

Clause 12. The locking system of clause 11, wherein
a width from an apex of first catch to an apex of the
second catch is greater than the distance between
the first sidewall and the second sidewall, in a loca-
tion radially outward of the recessed portion.
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Clause 13. The locking system of clause 1 compris-
ing:

a first locked position wherein the at least one
rail is positioned in the at least one track and the
atleastone catchis positioned within the atleast
one recessed portion; and

a second unlocked position wherein the at least
one rail is not positioned within the at least one
barrel detent and the catch is not positioned
within the recessed portion.

Clause 14. A locking system for a spool comprising:

a barrel comprising a first longitudinal end and
a second longitudinal end, wherein at least the
firstlongitudinal end comprises at least one bar-
rel detent;

a first flange removably affixable to the first lon-
gitudinal end of the barrel, wherein the first
flange comprises at least one receiving location
for a sliding lock, the receiving location compris-

ing:

at least one flange detent, wherein the at
least one flange detent is aligned with the
at least one barrel detent to form at least
one track; and

at least one sidewall having at least one re-
cessed portion; and

a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion, wherein the atleast
one rail is slidable in the at least one track;
atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion; and

at least one catch disposed on the at least
one arm;

wherein the locking system comprises:

a first locked position wherein the at least one
rail is positioned in the at least one track and the
atleastone catchis positioned within the atleast
one recessed portion; and

a second unlocked position wherein the at least
one rail is not positioned within the at least one
barrel detent and the catch is not positioned
within the recessed portion.
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Clause 15. The locking system of clause 14 com-
prising at least two flange detents aligned with two
barrel detents to form two parallel tracks, at least two
rails disposed on the inner surface of the body por-
tion, a first arm having a first catch, a second arm
having a second catch, a first sidewall of the receiv-
ing location comprising a first recessed portion, and
a second sidewall of the receiving location compris-
ing a second recessed portion.

Clause 16. The locking system of clause 15, wherein
a width from an apex of first catch to an apex of the
second catch is greater than the distance between
the first sidewall and the second sidewall, in a loca-
tion radially outward of the recessed portion.

Clause 17. The locking system of clause 14, wherein
the flange comprises at least two concentric flange
detents which form the at least one track.

Clause 18. A method for locking and unlocking a
spool comprising:

providing a barrel comprising a first longitudinal
end and a second longitudinal end, wherein at
least the first longitudinal end comprises at least
one barrel detent;

providing a first flange comprising at least one
receiving location for a sliding lock, the receiving
location comprising at least one flange detent
and at least one sidewall having at least one
recessed portion;

removably affixing the first flange to the first lon-
gitudinal end of the barrel;

aligning the at least one barrel detent with the
at least one flange detent to form at least one
track;

providing a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion;

atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion; and

at least one catch disposed on the at least
one arm;

slidably engaging the at least one rail with
the at least one track; and

sliding the sliding lock into a first locked position
wherein the at least one rail is positioned in the
at least one track within the at least one barrel
detent and the at least one catch is positioned
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within the at least one recessed portion; or
sliding the sliding lock into a second unlocked
position wherein the at least one rail is not po-
sitioned within the at least one barrel detent and
the catch is not positioned within the recessed
portion.

Clause 19. The method of clause 18 comprising
aligning at least two flange detents with two barrel
detents to form two parallel tracks and slidably en-
gaging at least two rails disposed on the inner sur-
face of the body portion with the at least two tracks.

Clause 20. The method of clause 18 comprising a
first arm having a first catch, a second arm having a
second catch, afirst sidewall of the receiving location
comprising a first recessed portion, and a second
sidewall of the receiving location comprising a sec-
ond recessed portion, wherein in the first locked po-
sition, the first catch is positioned within the first re-
cessed portion and the second catch is positioned
within the second recessed portion.

Clause 21. The method of clause 18 comprising a
first arm having a first catch, a second arm having a
second catch, afirst sidewall of the receiving location
comprising a first recessed portion, and a second
sidewall of the receiving location comprising a sec-
ond recessed portion, wherein in the second un-
locked position, the first catch is not positioned within
the first recessed portion and the second catch is
not positioned within the second recessed portion.

Clause 22. A locking system for a spool comprising:

a barrel comprising a first longitudinal end and
a second longitudinal end, wherein at least the
firstlongitudinal end comprises at least one bar-
rel detent;

a first flange removably affixable to the first lon-
gitudinal end of the barrel, wherein the first
flange comprises at least one receiving location
for a sliding lock, the receiving location compris-

ing:

at least one flange detent, wherein the at
least one flange detent is aligned with the
at least one barrel detent to form at least
one track; and

at least one sidewall having at least one re-
cessed portion; and

a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
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face of the body portion, wherein the at least
one rail is slidable in the at least one track;
atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion;

at least one catch disposed on the at least
one arm, wherein the catch is configured to
slidably move into the atleast one recessed
portion of the flange receiving location and
is restricted from moving out of the at least
one recessed portion;

a retaining portion extending from the distal
end of the sliding lock, opposite the proxi-
mate end, wherein the retaining portion is
configured to snap-fit onto a portion of a rib
of the flange; and

a lip extending from the proximate end of
the sliding lock, opposite the distal end,
wherein the lip is configured to engage with
the flange within the receiving location.

Clause 23. The locking system for a spool of clause
22 wherein the lip is configured to engage with an
edge of an offset portion of the flange.

Clause 24. The locking system for a spool of clause
23 wherein the lip is configured to slide under the
edge of the offset portion of the flange.

Clause 25. The locking system for a spool of clause
22 wherein the retaining portion comprises two re-
taining members which are biased to a first position
and can flex into a second position.

Clause 26. The locking system for a spool of clause
25 wherein the retaining members comprise elon-
gated parallel extensions from the sliding lock distal
end.

Clause 27. The locking system for a spool of clause
22 wherein the portion of the rib onto which the re-
taining portion snap-fits comprises a post.

Clause 28. The locking system for a spool of clause
27 wherein the retaining portion comprises two re-
taining members which are biased to a first position
and can flex into a second position as the retaining
members move around the post.

Claims

A locking system for a spool comprising:

a barrel comprising a first longitudinal end and
a second longitudinal end, wherein at least the
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firstlongitudinal end comprises at least one bar-
rel detent;

a first flange removably affixable to the first lon-
gitudinal end of the barrel, wherein the first
flange comprises at least one receiving location
for a sliding lock, the receiving location compris-

ing:

at least one flange detent, wherein the at
least one flange detent is aligned with the
at least one barrel detent to form at least
one track; and

at least one sidewall having at least one re-
cessed portion; and

a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion, wherein the atleast
one rail is slidable in the at least one track;
atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion; and

at least one catch disposed on the at least
one arm, wherein the catch is configured to
slidably move into the at least one recessed
portion of the flange receiving location and
is restricted from moving out of the at least
one recessed portion.

The locking system of claim 1, wherein the spool is
an industrial spool.

The locking system of claim 1 additionally comprising
a second flange removably affixable to the second
longitudinal end of the barrel.

The locking system of claim 1 comprising two flange
detents aligned with two barrel detents to form two
tracks,

optionally:

wherein the two tracks are parallel,

further optionally:

the system comprises at least two rails disposed
on the inner surface of the body portion.

The locking system of claim 1, wherein the flange
comprises at least two concentric flange detents
which form the at least one track.

The locking system of claim 1, wherein the proximate
end of the sliding lock body portion is radially inward

10

15

20

25

30

35

40

45

50

55

16

on the flange of the distal end of the sliding lock body
portion.

The locking system of claim 1, wherein the rails ini-
tiate near the proximate end of the body portion, ex-
tend along the length of the body portion, and termi-
nate near the distal end of the body portion.

The locking system of claim 1, wherein the at least
one arm is biased toward an initial position and can
compressed into a compressed position by applying
pressure to the arm, compressing the arm toward
the body portion.

The locking system of claim 1, comprising a first arm
having a first catch, a second arm having a second
catch, a first sidewall of the receiving location com-
prising a first recessed portion, and a second side-
wall of the receiving location comprising a second
recessed portion,

optionally:

wherein a width from an apex of first catch to an apex
of the second catch is greater than the distance be-
tween the first sidewall and the second sidewall, in
a location radially outward of the recessed portion.

10. The locking system of claim 1 comprising:

a first locked position wherein the at least one
rail is positioned in the at least one track and the
atleast one catchis positioned within the at least
one recessed portion; and

a second unlocked position wherein the at least
one rail is not positioned within the at least one
barrel detent and the catch is not positioned
within the recessed portion.

11. A locking system for a spool comprising:

a barrel comprising a first longitudinal end and
a second longitudinal end, wherein at least the
first longitudinal end comprises at least one bar-
rel detent;

a first flange removably affixable to the first lon-
gitudinal end of the barrel, wherein the first
flange comprises at least one receiving location
for a sliding lock, the receiving location compris-

ing:

at least one flange detent, wherein the at
least one flange detent is aligned with the
at least one barrel detent to form at least
one track; and

at least one sidewall having at least one re-
cessed portion; and

a sliding lock comprising:
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a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion, wherein the atleast
one rail is slidable in the at least one track;
atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion; and

at least one catch disposed on the at least
one arm;

wherein the locking system comprises:

a first locked position wherein the at least one
rail is positioned in the at least one track and the
atleastone catchis positioned within the atleast
one recessed portion; and

a second unlocked position wherein the at least
one rail is not positioned within the at least one
barrel detent and the catch is not positioned
within the recessed portion.

The locking system of claim 11 comprising at least
two flange detents aligned with two barrel detents to
form two parallel tracks, at least two rails disposed
on the inner surface of the body portion, a first arm
having a first catch, a second arm having a second
catch, a first sidewall of the receiving location com-
prising a first recessed portion, and a second side-
wall of the receiving location comprising a second
recessed portion,

optionally:

wherein a width from an apex of first catch to an apex
of the second catch is greater than the distance be-
tween the first sidewall and the second sidewall, in
a location radially outward of the recessed portion.

The locking system of claim 11, wherein the flange
comprises at least two concentric flange detents
which form the at least one track.

A method for locking and unlocking a spool compris-
ing:

providing a barrel comprising a first longitudinal
end and a second longitudinal end, wherein at
least the first longitudinal end comprises at least
one barrel detent;

providing a first flange comprising at least one
receiving location for a sliding lock, the receiving
location comprising at least one flange detent
and at least one sidewall having at least one
recessed portion;

removably affixing the first flange to the first lon-
gitudinal end of the barrel;
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aligning the at least one barrel detent with the
at least one flange detent to form at least one
track;

providing a sliding lock comprising:

a body portion comprising a proximate end,
adistal end, two sides, an outer surface and
an inner surface;

at least one rail disposed on the inner sur-
face of the body portion;

atleastone flexible arm, wherein the atleast
one arm initiates near the proximate end of
the body portion and extends adjacent to
one of the sides of the body portion, toward
the distal end of the body portion; and

at least one catch disposed on the at least
one arm;

slidably engaging the at least one rail with
the at least one track; and

sliding the sliding lock into a first locked position
wherein the at least one rail is positioned in the
at least one track within the at least one barrel
detent and the at least one catch is positioned
within the at least one recessed portion; or
sliding the sliding lock into a second unlocked
position wherein the at least one rail is not po-
sitioned within the at least one barrel detent and
the catch is not positioned within the recessed
portion,

optionally:

comprising aligning at least two flange detents
with two barrel detents to form two parallel tracks
and slidably engaging at least two rails disposed
on the inner surface of the body portion with the
at least two tracks.

15. The method of claim 14 comprising a firstarm having

a first catch, a second arm having a second catch,
a first sidewall of the receiving location comprising
a first recessed portion, and a second sidewall of the
receiving location comprising a second recessed
portion, wherein:

in the first locked position, the first catch is po-
sitioned within the first recessed portion and the
second catch is positioned within the second re-
cessed portion;

or

in the second unlocked position, the first catch
is not positioned within the first recessed portion
and the second catch is not positioned within
the second recessed portion.
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Fig. 17
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Fig. 22D
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Fig. 26



EP 4 428 083 A2

Siaaa

SR

Fig. 27

47



EP 4 428 083 A2

48



6¢ 3i4

e

2

EP 4 428 083 A2

49



EP 4 428 083 A2

o€ 314

e

7
)
.\\‘.\‘.W\Ammw‘w

2

50



EP 4 428 083 A2

1€ 34

4 Z : : s
/ 2 7 Z 2 L
e i / ’ ERaE
e %«&@ i s

e
S \w

LR

e it

Ao e
i

S S
y&&@\xww xx i Wu : i

i
e
g

> 7 SRR
e

R e
e S e
&w%,wwmww%\x\ﬁﬁ S
e

R

S
R
i

i
T

e
v,.wwmm\é
= : \..w.,v.x,..,uww.v&wv,”.
S , e s
SR P S

L

o

S

e

o

e

i

A
S ,.,)v«.\“.&wmu

2

R
5
G

2
i
B
e
s
S

o

s
s

SR L - =
ety e
G S : e

R

51



EP 4 428 083 A2

4 A

52

Fig. 32



EP 4 428 083 A2

R

\~\\>§\~\\
R X

53

Fig. 33



EP 4 428 083 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 US 19013621 [0001]

54



	bibliography
	abstract
	description
	claims
	drawings
	cited references

